Introduction {#sec0001}
============

JIA is the most common arthritis in children, of which, oligoarticular JIA is the most common subtype. It is associated with a variety of joint findings, with inflammation and hypertrophy of the synovium being the principle component of the disease process. One such finding is synovial chondromatosis, a benign neoplasm of synovium that forms foci cartilaginous nodules, and can be primary, or secondary to trauma, neuropathic osteoarthropathy, osteoarthritis, inflammatory arthritis, or infection, and appears as loose intra-articular cartilaginous bodies with distinct imaging characteristics. This case describes a toddler with oligoarticular JIA whose MRI demonstrated multiple separate ovoid filling defects in the synovial capsule of the knee, with signal characteristics consistent with synovial chondromatosis. The patient was treated with a partial synovectomy with improvement of symptoms. Pathology of the resected specimen demonstrated synovial hypertrophy and hyperplasia, accompanied by inflammatory cells, making it a mimicker of the presumptive presurgical MRI impression of synovial chondromatosis. We describe a case of tumefactive synovial thickening mimicking synovial chondromatosis on MRI resulting in prolonged arthroscopy for presumed synovial chondromatosis.

Case report {#sec0002}
===========

A 35-month-old boy presented to the emergency department with 3 weeks of pain and limping exacerbated by running. The father reported no preceding illness, trauma, and that the boy was otherwise well. On examination, there was a mobile mass just superior to the right patella, along with a joint effusion. The joint was not tender to palpation, but range of motion of the right knee was limited from 10-130 degrees, and the boy walked with an antalgic gait. Nonsteroidal anti-inflammatory medication was prescribed for pain with minor relief.

Radiographs of the knee revealed a joint effusion with soft tissue swelling, but no osseous abnormality or evidence of osteomyelitis. The patient was then referred to orthopedics for further evaluation. Complete blood count revealed a normal white blood cell count. The erythrocyte sedimentation rate was elevated at 57 mm/h (0-15 mm/h), and C-reactive protein returned within normal limits.

Due to persistent pain and limp MRI pre and post gadolinium contrast were performed, and demonstrated multiple separate ovoid filling defects within the knee joint effusion, the largest of which measured 1.5 cm. The ovoid intra-articular presumed loose bodies did not enhance post gadolinium, and were isointense on T1 and isointense to slightly hypointense on proton density and T2 weighted sequencing, following signal intensity of cartilage. The expected synovial hypertrophy with wavy enhancement and synovial thickening with mixed intermediate to high T2 signal and heterogeneous mixed enhancement with central fibrin and hemosiderin deposition in the synovium of synovial proliferation was not evident on the MRI. Given these findings, synovial chondromatosis was the main concern. Interestingly, there was also a horizontal course of the anterior cruciate ligament, confirmed at arthroscopy, presumed to be due to the abundance of synovial thickening distending the joint.

Arthroscopy demonstrated pearly white ovoid structures that were easily grasped and not chondroid in texture with an inflamed, hypertrophic synovium, but no chondroid intra-articular loose bodies. A synovectomy was performed and the patient was discharged after 48 hours. Upon follow-up 2 weeks later, the patient demonstrated increased ROM, resolution of his antalgic gait, and his knee effusion improved and swelling decreased.

Pathologic analysis of the samples revealed hypertrophic and hyperplastic synovium with reactive change, and scattered histiocytes and lymphocytes on immunohistochemical staining. There was no evidence of synovial chondromatosis, and the patient was referred to pediatric rheumatology.

Rheumatology laboratory result demonstrated an elevated anti-nuclear antibody of 1:640 (≤1:40), with a normal rheumatoid factor level. Rheumatology also performed a non-dilated eye exam revealing possible cataracts, and the patient was referred to ophthalmology where bilateral cataracts was confirmed, as well as synechiae, and patient scheduled for cataract extraction with synechiaelysis.

Discussion {#sec0003}
==========

Juvenile Idiopathic arthritis is the most common type of arthritis in children, and oligoarticular JIA is the most common subtype, comprising approximately half of all JIA cases, and is defined as JIA involving fewer than 5 joints. Oligoarticular JIA is more common, and in fact has a peak incidence in the second and third years of life, but is a diagnosis of exclusion [@bib0001]. Although JIA is considered idiopathic, it is increasingly thought that autoimmunity may be a factor [@bib0002]. In oligoarticular JIA, systemic symptoms are characteristically absent, with the exception of uveitis. On ophthalmologic exam, our patient was found to have significant bilateral cataracts, a sequela of recurrent uveitis, consistent with oligoarticular JIA. Additionally, the only lab abnormality typically found in oligoarticular JIA is an elevated ANA, which our patient also had [@bib0003]. An elevated erythrocyte sedimentation rate (ESR) was also present in our patient, and is also a common finding, and confers increased risk of disease progression to polyarticular disease \[[@bib0003],[@bib0004]\].

The knee joint is commonly affected in oligoarticular JIA, with early radiographs showing soft tissue swelling, joint effusion, and osteopenia. Late stage radiographs can demonstrate subchondral sclerosis, ankyloses, joint space narrowing, and erosions [@bib0005]. In contrast to radiographs, MRI has been shown to be more sensitive for detecting synovitis, a potentially important prognostic indicator, \[[@bib0006],[@bib0007]\] as well as bone marrow edema, a potential indicator of future erosions, and an indication to initiate therapy [@bib0008]. MRI is also useful for detecting cartilage lesions, and synovial hypertrophy [@bib0009]. MRI findings of SC most commonly demonstrate lesions that are hypointense or isointense to muscle on T1 and have high signal intensity on T2, with or without focal areas of low signal intensity \[[@bib0010],[@bib0011]\]. Areas of signal void correspond to calcifications that frequently occur in SC were not seen in this case [@bib0010]. In this patient, the lesions were nonenhancing on MRI. This may be because the tumefactive synovium was in a fibro-inflammatory state, involving synoviocyte proliferation and metaplasia, on its way to forming synovial chondromas, which have a limited blood supply and are characteristically nonenhancing [@bib0011].

The present case demonstrates an unusual form of tumefactive synovial hypertrophy resembling ovoid loose bodies normally seen in synovial chondromatosis. The characteristic intra-articular bodies on MRI were thought to be consistent with SC criteria. There was enhancement of the synovium but no enhancement of the ovoid bodies. ([Fig. 1](#fig0001){ref-type="fig"}, [Fig. 2](#fig0002){ref-type="fig"})Fig. 1(A) Coronal, and [Fig 1](#fig0001){ref-type="fig"}B, Axial T2, demonstrate the separate ovoid structures with surrounding synovial fluid (arrows).Fig 1Fig. 2(A), Sagittal T1 demonstrates bowing of the prefemoral joint space (arrowhead). (B) Sagittal T1 post Gadolinium shows enhancement of the synovial lining without delineation of the central elements (arrow). (C) Sagittal Proton Density demonstrates separate ovoid structures (arrow) within the suprapatellar recess with similar signal intensity to the adjacent cartilage.Fig 2

During arthroscopy, the entire synovial capsule was visualized, and multiple pearly separate white ovoid structures were seen, which upon forceps grasp, were soft and easily removed, most consistent with synovial thickening. ([Fig. 3](#fig0003){ref-type="fig"}) Pathology of the ovoid structures confirmed that they were "hyperplastic and hypertrophic synovium," with "increased synovial fibroblasts and compact fibrous tissue" and "histiocytes and lymphocytes," consistent with our assertion of a fibroinflammatory state. ([Fig. 4](#fig0004){ref-type="fig"}) No chondroid elements were noted on the pathologic specimens, and there was no evidence of synovial chondromatosis.Fig. 3Arthroscopic image in the coronal plane demonstrates the pearly white rounded ovoid tissue which was soft and pliable with forceps grasp and easily removable.Fig 3Fig. 4Microscopically, the resected synovial membrane demonstrates synoviocyte hypertrophy and disorganized cellular hyperplasia, most apparent at the surface intima and subintima tissue level (pictured). Some histiocytes and scattered lymphocytes are seen, highlighted by immunohistochemical stains CD163 and CD45, respectively. There are also increased numbers of synovial fibroblasts, increased intervening compact fibrous tissue, and a loss of extracellular matrix.Fig 4

Further pathologic, ophthalmologic, and laboratory workup of yielded several markers of JIA, including synovial hypertrophy and hyperplasia, elevated ESR, ANA, and bilateral cataracts, all consistent with JIA.

In this case, the diagnosis was complicated because the child had imaging findings consistent with SC, and operative findings visually suggestive of chondral bodies. However, the bodies were soft upon forceps grasp, and no chondroid elements were detected on pathologic analysis. Given the imaging features on MRI, and the absence of discernable chondral bodies on arthroscopy or pathology, this patient was determined to have tumefactive synovial hypertrophy and hyperplasia or the *forme fruste* of synovial chondromatosis in the setting of oligoarticular JIA. A comprehensive research query yielded no cases similar to this in the published literature. This case report stresses the importance of the differential diagnosis be communicated to the pediatric surgeon for planning purposes.
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